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(57) Abstract: 
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PURPOSE: A method for preparing a cathode and 
an energy store device containing the cathode are 
provided, to increase the contact area of carbon and 
sulfur with maintaining the uniform contact carbons, 
thereby increasing the reaction velocity in 
discharging. 

CONSTITUTION: The method comprises the steps of 
dispersing carbon and a binder into a solvent to 
prepare a slurry; coating the obtained slurry on a 
current collector and drying it to prepare the carbon 

matrix on the current collector; dipping thecurrent collector into a solution containing sulfur or a sulfur melt 
to infiltrate sulfur into the carbon matrix; and drying the sulfur-infiltrated carbon matrix. Preferably the 
binder is at least one selected from the group consisting of PVdF, PVdF-HFR copolymer, butadiene- 
styrene copolymer, acrylonitrile-butadiene-styrene copolymer polytetrafluoroethylene, CMC, polyethylene 
and polypropylene. The current collector is at least one selected from the group consisting of aluminum, 
etched aluminum, nickel, copper and stainless steel. The* solvent is at least one selected from the group 
consisting of water, N-methylpyrrolidone, acetonitrile, ethanol, methanol and isopropyl alcohol. 
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S. 1 

£^ 444^ 

i l£- 4 4^21 ^o]) 44 434 tjE^f *fl2:*Kr *3 £*H 44 £43 -2-3. 44VE * 
f-£°14. 

£ 2* 4 <g^AH^| $n ^|2€ -I^l 44 44^fe nsfli.oi^. 

£ 34 4 4^21 «J4*Hi 4* *H^4 -tsl 4°14 44iflSr a?]]Hol4. 

£ 4*r 4 4^21 >W 4*HH 4«a -ts) 4o)# 4441fc ^efl = o]t).. 

£ 5^ «133lo)1 H 444 4^41 44 -i^ 434 44Mlfe 
442] 

4<3°1 44*f 7l# « 3 £44 f^7l<£ 

4 4 ^4 444 4H « °1» £444 W*\ #*H1 #4 3-2.3.4, 44147)14 44 £444 444 4 

± oiis^i iflo| 43*14 ^a^-As.^ #£#3 49.4 344 4*14 *e 4^4 * *H4 34 434 ^ 4 

TT 444 *H2 4H « OH- £44^ <H]Ui^l *]4 3}-^ 3}°! 4. 



o]f. £4 f-S] 0]^. 71 71 W4 4M4 £M4 PC<H1 <>lS7l^l 4314 €4 7l7l^fe 4t)14 44°1 -9.444. 

3e°114 elf- 44 4444 44 Tflss. 4£* 44 Tflas. 4444 elf- o]4 ^*|7> 4014 44-2-3. \|el 44 
4 ii 44. 7144 elf »14 4*lfe elf - 44 4444 44 *las 44*H elf o]^ 4<g, 44 <Hhfr °144 
elf 44 444 * 4*1 elf a«s 4444 elf 44 444°) ^3 444 2 544*11 olf-4 444 4 l 
40mAh/g « 120mAh/g t§£°14. ^4*. ol#4 ©14$ elf- o)^ 4*lfe 4 100 - 180Wh/kg4 45L4 44 

V»4. 



44 elf 1- 4444 ell- 4*H4 444 444 4 3860mAh/ g i °H 4444 ^44 44 7B 

3. si 7fl#oi .a.44<H 44. % 4ol^l ^7>?> ^fl-o] t 7ll£l £4# «o>*oH 4*1 * 

€7>7V2l aflol ^^5)^ ^ 7fl£l ^7V* vflJilflTfl <>lf- * 4^ 4*1 W§S|fc ^7144^^1 **W 1 

675mAh/ g 2l 44\54. °H ^4<^. »l-§-°l ^"S 42, -t>4S-i 4^ ^4^*1 4fe *4 

* 7W 2. sa«HA^ 4% 4fe #^oi4. ae14 4^ 44 4^. <iMhft 7}33?1 SM-o] olsj^. 4-8: elf 
it 44#4fe ^-el ^71^*1 Jf £aflois.s ^71443 4^-S2l 34 44*1* ^^l- $U 

4. 
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£4 4°1 4333 -«33fe 44 3*3 34 343 41-4 (passivation) *3. 4°1 4333 A S33fe *334 
o]s. *°1£°1 tfifl ^^oi £3. ^^.4 $**rfe &4) f-o.S 43 3 £-3 3 a*** 3343 *43 5ttfe 413 34. 
• 33 44 33 44* 444fe 3 33 A4 3 34 4^4 4^3 ji4 7>333 443 3** 443fe 
o) = l- t-fr £fe 3* $3 7 r fe4 -8-3 444** 444fe * £4 313334. 

43 444*3 33443 443 <a343 333fe 43 %3-4*°fl 347} 33333 43 3^3 a*^?> « 
7 r 33 3fe 3-f°flfe 3^3 3*47} *43 34 33*1) (molecular current collector)^ 34* 43 43 44 

flts«l 3*} jflfc* -8-o]«V7l| 4^3 £4 44 34* 4 ^ «fe 333 34. 

Chu *4M *H3 3^" 43 35.686,20lJ-33fe 44 3± =LB\JL *3( <:, 1I13 *43H)» o^S^o] e^ofl g 
3 £33* 4*4^ 3* 3333 3^43 3^* 324fe 3£* ?1|343 flt}. ^1+ -R-7l %44* 33 # 

^.oHAi x}.^ 41^1 wj-g~£ 4433fe *$3-fc *43* 7Wa 34. 

5E4, 443 3:£.* 4^-2-3. 4443 slf- ^-g- -g-^S 4443 *3343H°1 Li 2 S 6 * 43 3433 4*4 
44* 4443 33* 434fe 3£3 SL333 34(J. Electrochem. Soc. Vol. 136, No. 6. 1621-1625). #71 
fe*43fe 343°11 4* 44333 33. 334 43* 3fe 333 34. 34343 3* 43343S.3 44S. 
3 3 4 3*1 SI 443 4 43 fe 33 * 7}3 Til 34. 

THFi Li 2 S 12 * 43 43* 3443 ?}£*, 44-S.S 34 ^#* ol-g-t} 337} 2L333 5a4(J. Po 

wer Sources Vol. 14. 129-134). 3 344^ 4*3* 3434 fe3 $33- 434^34. 4*33 341*11 

43 3fe «^fls ^14€ 33fe 3*H*i «-#3°ll tfl* -fr^S 0 ! ^4 ^ltl34. 

olfif *«1 7l§si j"-*io|fe fl-jq. ^^t!- «r3c|* ^*>fe ^^-S. 3>H ^-S-^711 34. a3*l °1 

eltv £35«3 3^fe 1-S143L safe 7>3t1] 3^ 3i S3^1 ^ tt-¥-3">l %4 3^*>t11 

34. £4 *<>1 ««J-35)°1 #el^^-o]s.7> ^^s)fe ^^Ife 3^ ^t 2 -^ 433>H 3^4 3^3sl 3^ -g- 
s|3 7HMW sa4. 

^^ol oif.3.4 4fe 7l#aj jq-stfl 

444 ^ 3^°fl^fe #71$ €-^l^^ ^-34^ 33 44i3-2.s 33*W iH^i* o]^ ^ 

fe -S-^i ^^^l7lfe si*fl a^ofl 534711 *<>1 3^13 «r safe 44-& *(|£4fe 3^* 
34 34. 

# 3^s] t^. s.^^ -8-71 «■ 3^-1- ^-8-4fe 3i sl4 4 3 *3 33*113 f-5l34°ls.s.3 34 33 3-§-°l # 
3sl3. W +* ^ 7>3fe °HM3 7-14 4*1# ^ll^4fe S«>14. 

3^3 =M 3 4* 
4713 ^-g- ^43 343. 3 33«D4fe 
3i 3 433* 4 D H €3^1 ^ £33* *fl2:* r fe 

^1^3 #33* 33*H4°1I £5.4 ^. Td^i^ ^^^^ #± t.n^i| ^]2;4fe 3^1; 

** £34fe •§■«! £fe 4 -§--§-^^1 43 33*11* 33*13 43 3i ufls^i ^fl^ll 4* 3333fe 33; 3) 

4<>1 433 3± "1|S«1^* 32:^1 3fe 33* 3L44fe 343 32 43* 3*34. 
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3*1 , #71 4*13 £fe PVdF, PVdF -HFP af-sH, 443 - ^4°1 « -2§Bl *\ . «>>3lS.i-|Hl - 443 <g - ^E} 
°1« # 5l^£4f-*£S°(|l3!!(PTFE), CMC, #34 ^ f 2lS5.=i^^S. o^o};*) gqg 

*H£ 441", #7l 34*fl3.fe £4°lw, «H4 t^lfc, 43 « i^sfl^ A*S. o]f-«H^l ?4*1 #34 
44^1 44^3. 31 -i- 4434711 444 4 5H4. 

SE4 44 #, NMP(N-methyl pyrrolidone) , 4*H£3£l. 444. 444, ol£H.3.4424 *°1 44 

* 4 fla, #7) 44 iWfe -§-«!)-§• 4^471 $)*84fc #34 #4 434. CuS n , CoS n . NiS„, ZnS„. AlS n , Fe 

4£ ^43 (metal - sulfur complex, n= 1 - 1 5) , 2.5 - 3 °1 4£ - 1 ,3.4 - 3 o>q o>§ (DMcT; 2,5 - d 

imercapto- 1,3.4 - thladiazole) . H3344 3 4 A 1— (TTCA; trithiauic acid) 44 44 47l 4441", ^43 -fi- 
71 4444 -8-71 444*"3 43 d ! 44 4£ 44 £4*Kr 4444 4*11 7>44 444 *«flAl5^ -§-ol| 
o] M>^*r7|| 444 4 43. -y-7) 44 S44fe 4444 -§-«flAl?l 71 4«H 3*1 4434 44Sfe 44344<>lH. 

» * ^ xi3. 

4 4>83 3€- 434 434 4H4 44 42:3fe 44, 4*fl4 4 4^4 S**rt 433 34 4*14 3*11 444 

4$i3. 

44 433 *W 4*lSfc £43443. ^3jfl^El ^o] 3)^-1 4 5a^. 

* 4«844te 4^4 4°13 #3* NMP 43 -B-71^1 -S-xifl $,g. ygo) #el2]l- 42:4 4 3344 3*843 4 
£ "ll^if *44« 4 44 4333fe 43.4. sj-^-g. o|^-*M 444 42:4a oil- 4443 ofl M ^1 34 4*1 

* 4243 nils-oil 4-4 £4443 34 433 47>33 443 £4 ^£7> 3-^-3 443 47>4 4 #3. 

34. 344 5L44 4*3. 43 * 434 34 44*1 4*433. 43. 

£ 144 43 ^ iS^iil 42 434 ^ofl 43* 5=43 o.s 44^$i4. 



*4 ** ^^-ft *4 §2l'a4 0 lH7} ^± S^^Ai 5lf- 6 l^-i- ^^ 6 > ^M-fe ^ 0 l2- 

s 4i nfls^ifil ^<>1 ^7-1, ^ s.&$ * Ri&H-Sr 7Hfe #n 

-8-nH £-iVA]3 ii|]o]iE se- ^a)e]l- ^|2«r3l(10) °1# X-met SE^=r ^^.(foil) ^ ^ $H ^ ^-(20) -g- 



^€>*fls.^ t-^1*. ofl^^ ^ni^-, q^, i^<?l^i ^ f-^1 a>^- 7>-^eV4. ^-8-slfe wVa^s. 
T7 PVdF, PVdF - HFP S#2l °1 , *43«ffl -&4<>1* 2^el°l, oV3«aMS«- ^-4=1 - ^4<>1 « 
^SenVAa«Hl««CPTFE), CMC, #elil;ffl, SBlHS^iffl ^ 44 -LV^ollA-l ^3. A>-g-S)^ 4?14#-6: 5- 

K^o] -M 1 * ^4^^- ^eja tO^^I -8- n H ^1 ^4 3*1 t^l^. 

bH ^4^* 44^fe »>tlc|7> 4*4*4. 



4*<* "il2:€ 4i nflH^i tflofl ^ ^-4] a] ?i tV4. 



4i nHS^i »flsl ^oi) ^ ^Ai?]7l 4* i*4fe l-^l-S: *«l £^ -8-8- ^<asflo> 4 

4. °JI?i4 4* 4€r^^4 0 l^-°11 4^1 * °1 * d l4 4i is^f ^- n <H 4*^44 0 ls.4 ^4 ^-c- 40} 441 

ov^s. ^Al?lJ£^. ^-4(30). ^<94 ^ ?i2:^?l ?V-&^-a4ol = «- 31(40) ^ri ^ 
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* in«t ^^^Tii %°] *ftsi<H safe ^i- m. °i3ft ft^s *n^€ ^°Mfe $±ft ftsi s-^-g- 

ft*W Jflift dft«M aft ftft ft&tKQ £ft £fl 3ft* «1-T->!I €4. °H ftft * ««l ftft*l ft°l aft -g-o] 

£ft* * jm €4. 



4^ ft^ ft Sfe.ft* Sftftfe ftft** 7>fc*M ** ft3)S ftfe * ol ^a-S-S-^^ ft£ "flS^ft 

#a<H fto] nflH^i iflfi] *^ofl ft^Sft ft ^ 5tl4. 

?>^-Cl^^.olS.6fl 3£* 4=-a| ft^A^ 3* JS.4 **3 #* ol*ftoj ft^ftfe 3*7} ftfi} ft^ft* 3* ^ 

5aAi+ fftfto] Mft ft* 3* 3 ft Ml <$o] a?]] ell- °l*sl 3ftM|3ft ftftft ftft ft 

# ft**l €ftft °lft«H*lft ft3* 7^4. 

ft4J ft ft* *lftMH Jift 5°Jft7H ft^^l $)*W 1001C °lftSl *£oUA| 9J^5)# A)5^ #o) ^o.^ ^ £ 
3°fl 3ft *Wl ft* (wetting) « ft XlSLft ftfe *3H ft7>l ^ fl4. 

ftft «9ft*l Li 2 s n fil ft^ft 7}*lfc *elftfto|H *°lfti>.3. ft^feft 4 fc^ftftolsfe m s. 7^4 4q«w 

^ *^j£* 7>^i4. ft«w ftft *ft*w s^ftfe f^jji 7i^s] ^-f ife ft°i *3ftft«»i 

sft ^sfls ftt^i ftft *lft*l ftft 5 !'?! ft*|7} ftftsH 4£3ft 4iftS 7pgftoi feft. ^4 ft ft^ 
ofl^ 7l#ftfe «H3°fl 44 °<R-°1]Aife %ol #$30) *Blftft<>le7> a*H«W ftftft-9-fe 3*°flS fhfc *B 

S^ife £714 $ft* acfls. **|*M| ftft. 



ft£ fflS^i«i ft* ftH^*] "fl ^ft al-fra «ft^£ft *fe #°1 ftft- ftD=lfe ft3 "SW H 1*H ft£ 

tfo] u|Jj!. gro.^ ft^l 4ft^ #^ft 4°lt ^r^^r ft^SlM- -§-t°l #£S|fe Sa^, ft^ "US 

^^21 <a=<>i i^j?- ^.2.^ ft^ ftft ft^q ftftAi ^t-> ^^oi 4.^1 7> ^4 ah o] 7i^o] a°i7B 51 

<H o]fe^s.£ ol^Tfl slfe ft*3ft ol» a^ft^ 2|^ft »1*°1 S)3Eft *Vfe ^<>1 ft^ft °lel 

ft ^-1: jl^ft «H ft w>4^ 0 J ^ft ^l^ft H l*-°r ft^ ^-Tflft ft €ft3 f-TlMlS 5/1-1/10^ 

^^7> S|£ft ftfe ^«1 ^^ft^ft. 



ft*. Bl«7ft ^^1* °ilS.*W ^^1* »li*>fe #13* €^ft7lS ftft. 



ft#ft *'8«l| ftft »la€ °^ft elf- ifl^, e^f- ^4 5l* ^ ftf ^. elf-°l ft°J€ ftdb ft* o]* 

ft A>0H alftft ftft ^tflfl|0l fllfl^ ZjBlft* <>l-§-SF^ ^« ^2:ft£-S- ^ ^ <gj o. of 

4*H ^ilaft^ ^ft-a°l °J«H^ft. ft^Tflft, #^/a|elft/*ft*l ^2* -a* =r saft. 

«"l*^ftft2:^€^^ f2S ft* S^ft *4 ft^ ^°Jftfe ft^* ft*ft£ft ftft ^^-ft 3*11^* ftftftft 
^*oflfe ^«fl^o] jaftft ^«fl^* o]-§-ft<^ ft* 2:^ft4. °) ^* 6 <fft Ml^H ft. ft£ft ft«| alftft 

***7>*^Stlft. 



elf ft €*H A>-g-7>*ft ^«fl«w AS.fe ^SftftolHSft^, BflSftftolHSilft, ftol^ 40]^^, ^|HftoHl 
^ftelfttn^ol^s, *el(o1H?l #el#) tj^ft^l ift *3 <flBfls.^l , Soi ftasn,«1 i a*ft 

ftiflolS. ftJiMlolS, cl^ll ftJt*flolS, cl«fll f^lolH, oQigj ofll ftjiiflols 7l|<iSl ftiLiflolE «J 

6M£ft'o)S«. ftft-ftElS-ftft *°1 ft* ftftftft. °l7H tH^-JiftftolS., Cloilt5.ft4ft 0 lH. S|AHtXi 

io].p>olE fto| ^7>1 ^ 5^4. ARSlfe «g o.Sfe 9JS>^ o.s e]f ft*slfe °J 6 1 ft** -r StI4. <fl* ft^. 
LiPF 6 . LiBF 4 . LiCF 3 SO3 , LiCl0 4 . LiAsF 6 . LiN(S0CF 3 ), LlN(S0CF 2 CF 3 ) fto] A>*7Vftft4. 

ft ft'S-fl «1«J ^3t« ftft lft ft^A] 70% olft^l ft ft-8-#* 44^*1 ftft^ft Tll-ftfe ^ft«|fe 40% <>l<Sft 
ft ft*** 44vE4. 
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<>14, *<w*^^>i«i 411471^443. *iM4 ^7>°n-^H°i] m m 

4fe'3£434. 
<3*Hll> 



£33-|- 7}*lfe i£±2} ttq<&-^6)$. afeH aV*lci# ol-g-sH ^flat!- £344 34 n l¥ 33*11 
44 32*13 4£ tflS^i* *ll2.4$4. 44 ?}£3-&sHHofl 3LSW3 -g-o^ofl 44, ..je^if <£zi<H 

f-4*l 4-8-eW 44; iH^i Ml 434^4 4 * °1# ?N<H 4£44 5*13 32^1?! * 60:E4 3 

*444 2*13 ^7>S 32*m4. 4f- -g-^-g- AH-«fca celganl 35014 41=) 3] 013 3. 4444 4 

fl« 4|2:$ * 44^4 34«14 -Soil 4«442. £#4£4. 



£ 24te 4 -g4°H 4«n Tiis^ -t4 #3 434 44M134. a* 4 4*144 44 412:3 -14 4°14 s. 

3oil 44^1534. °1 44 0.1C4 rateS. *444*lfi-4 o] ^4- £ft ^.Hfe- 0.3mA/cm 2 44. 4 34 43*14 
*r 4 60%4 % 4444 44M]3ja 30 444 ol* «1|JE 45% 444 44^84. 

< 4*14 2> 



&4 S.334 #*4 44:4 ^434-^443! ^444 434* 4444 412:4 4444 4444 3341 

flofl a^«rjl 3244 3£ 4^3 ^-i- ^£*V$J14. 2 g 4 44 lOgfil 444444^4 ^91 4 6 -H 44x 4^3 i 
# 4^4 f>**l JH-^ol 44: *SS^i Ml ^4 4414S4 4 * °1» 4444 5*13 *4 32*14 a 

60^4 3444*1 2*13 44 47 r £ 32:*l?5l4. ^44 444:2. celgard 35014 444443. 4 

444 333 -a* 424 * 44srt| 4«H* 44 4444a. 5.44314. 



£ 44fc 4 3*144 4*fl 424 44 A> o]§ s-^-g- 44ifl&4. * 34 43*14^ 4 62%4 * 4444 44M1 
SU 30 441- ol^AJJE 45% 444 44M144. 

< 4^4 1> 

4444 4^4 % 3L£|j1 444 900000?! 44444 444H 4 Brij «W4 44£44S«4 443. 44 4 
2?V #elel# -a-^l^ s^tb * oH£.>-H 2=1-8- 32^1^ ^q-t- 4l2*>^4. 0.5MS1 LiBF 4 Eflsel- <: fl 

^€ #2l€ °H«lla# 3*3 °J5 o-s. av^-sJ-ji *jahi 14 nJ-'S^.a o.3mA/cm 2 sl 3# 

s ■§"9-3*r°Jltr. ol 3-9-3 ah# ^ 6 1 £ 5*11 4^H+ 544. * •S-^A-ife £ ^1#€ *flia 412 

$ jg^i Hi4<^ ^4. 50%5l 4^58 ^ 4°lt°l 3^-^°11 44 -8-*<>l 3711 3^4 6 14. 0 lfe 3^41 % 

4 4i.7> 4°Jcloll s]«(l 54fe Aj-sfloDAi %o] -8-«fls)^ #^-a4°lHS eftll 44 343 t 1 * 

4 PH4711 3^ ^34 W£ 4344 3*A«W 34M1 iB^^4 *^8«W 3^4 4 

i^-sl ^j#°l #^<8^|7l tqi-S-oj ^as ^434. 

^144 -a*H4 wlH<fl# 44 *<>1 * 7l#€ 4^as 4l2€ 3^4^ 34i4 44: 

40) o) 3^01 ^3°1 34=lfe 3-f°H£ £44 4313. -M?} 44 313 4344 3^^o] ^^4 

es iL4 443 4«1# 4434. 

3^4 44 



ol44 4^: 4 3^°li^^ 4i <a4i- 43CH- 444°1 ; a3414°fl 4i i^^* ^^3^4^- 244fe 
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S «-«3*r *MJ*W£ ^ ^e^^o] ^g,)- ^s) ^71^*1 ^^-a- -Mtf <r 5dfe SL41- 7}*l7i1 

m. 

<8°1 7H?frfr * 1M 0 1 7l# £<>>3) tfflTKW °J*1% <r -an* 

(57) 3 73 »J3 

1. 

ft± ^ -8-°W friM* *3el# *a*rte £31; 

# ell- 3:3c * 32^13 ^ D BB^^1- 

allllhil 5a°H, ^7l «>?lc^PVdF, PVdF-HFP M-ieH. -^c] - iT=H iffl s§eH, ^313.^5. 1 --^n} 

-a^s ^<H£ a-* ^ »<h-3 ire. 

3. 
4. 

XH*!. ^7l -8-nl|7> #, NMP(N-methyl pyrrolldone), ^WS^St , ^r-&. "fl^"* ^ ©]4i=S« 
o]i=Lo^ ^oflAi AjgJ^ sl-q-o] ^-g. s^o. S ^ <$^s\ $3. 

=8?-* 5. 

5tf°H, ^7l £tf*rfe -g-^ol ^4 (metal -sulfur complex), #71 

»ll*J-°ll 5tl°1^, -S-71 ^ £«-*Rr -g-^ol ^ ^t)^4 0 lso11 ^l£Slfe ^-i- ^-^^-S. «^ «y=^-ai ^ 

7. 

3<li1M XH>"<1. Aj.71 ^7V ?l-4i?l 34 ^^9^.5. *Vfe ^is #3. 
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3** 8. 

^li^H XW-H, ^ s> ^-71 44 -¥-7)lH]fe 5/1-1/10 a* ^^.s. sHr 
3**9. 

3** lW W «*^, $m « -fr^fr £**Hf 
10. 

3**11. 

419*011 Xl<H^i. A>-8-S)^- b)1e^o}hS.#^. *|H3-*MHSJ4$. 

*s*W*« s 2 !^ ^Hll <fl«l|s, »el(«l«« 3*1 ^M**l ^I'ffl *K£il 0 ls. S3* 

3. «1*<H^ 3<H£. s>43 sMJ-f-fl WAS *fe *13- 3-3. 

3**12. 

*H9*°fl sa<>w.*7i €«fl^°i ci^iiif-^M^ « a)A>pfliiiS6K°iHs «i^<hs s«w 

■M* aW£ ^-44 **** 3 a^-*V^ 3-8: *3-£S *te 3"3. 
3**13. 

419*^ 5tW*l. *7l ^Sfl^ofl AH-Slfe «ol LiPF 6 . LiBF 4 . LiCF 3 S0 3 , LiClO 4 , LiAsF 6 , LiN(S0CF 3 ). $ LiN( 
SOCF 2 CF 3 ) s'ol^^l ^oflAi qo\S. tJ-i+Sj ^4»?1 3^ *3-2-3. *fe <HH-i*l *)3" 33. 
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